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Abstract
Background: Occupational stress and burnout are highly prevalent among medical doctors and can have adverse
effects on patient, doctor, and organisational outcomes. The purpose of the current study was to review and
evaluate evidence on psychosocial interventions aimed at reducing occupational stress and burnout among
medical doctors.
Method: A systematic review was conducted for original research articles reporting on psychosocial interventions
targeting occupational stress or burnout among medical doctors, published in the English language, and with data
collected at a minimum of two time points. Searches were conducted across five electronic databases, as well as by
manual search of Google Scholar. Data was extracted relating to study characteristics and outcomes, quality and
rigour, as well as modes of delivery and engagement. Studies were appraised using the Strength of
Recommendation Taxonomy (SORT) and Critical Appraisal Skills Programme (CASP).
Results: Twenty-three articles were reviewed, which reported on interventions utilising cognitive-behavioural,
relaxation, and supportive discussion strategies. Only 12 studies allowed estimation of pre- to post-intervention
effects. Cognitive behavioural interventions demonstrated the strongest evidence, particularly for reducing stress.
Some evidence was identified to support the efficacy of relaxation-based approaches, but no such evidence was
found for the efficacy of discussion-based interventions, such as Balint groups. There was a lack of quality among
reviewed studies, with no studies receiving a quality rating of 1, and the overall body of evidence being rated as level
B, according to the SORT. Effect sizes were not pooled due to a lack of quality among the study sample.
Conclusion: This review found that despite increased scientific attention, the quality of research examining the
benefits of psychosocial/behavioural interventions for occupational stress and burnout in medical doctors remains low.
Despite this, interventions focused on cognitive and behavioural principles appear to show promise in reducing doctor
stress and burnout. Limitations of the current review include a lack of risk of bias assessment or pooling of analyses.
Recommendations for improving the quality of research in this area, as well as implications of the current body of
evidence are discussed.
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The prevalence of burnout has been found to be as high
as 75% among doctors [1, 2], with the highest rates often
observed among junior doctors and those working at the
front line of patient care [3, 4]. Among doctors, occupa-
tional stress and burnout have been associated with
poorer quality of personal relationships, individual well-
being, and patient care [5–8]. Although sometimes
comorbid with mental health issues such as anxiety,
depression, and substance use [9–11], burnout is consid-
ered a distinct state of psychological stress generated by the
individual’s occupation and/or workplace and is identified
as such in the World Health Organisation’s International
Classification of Diseases [12, 13]. Recent research has fo-
cused on interventions to assist doctors in developing the
skills and personal attributes needed to manage occupa-
tional stress and increase personal resiliency. The purpose
of the present paper was to systematically review this litera-
ture, in order to critically evaluate and synthesise the
available evidence for the effectiveness of psychosocial
interventions in reducing burnout and stress among
medical doctors. The results of this review are expected to
provide doctors, hospital and organisational stakeholders,
educators, and policy makers with a guide to the outcomes
and current state of evidence for these programmes.
Background
Stress and burnout in medicine
Occupational stress occurs when job-related factors
interact with individual factors, resulting in a change in
the individual’s psychological and/or physiological state
[14]. Burnout is a specific type of occupational stress
and involves symptoms of emotional exhaustion, deper-
sonalisation, and reduced feelings of personal accom-
plishment [15, 16]. It is a syndrome that is common
among those working in the helping professions and is
thought to be the result of the ongoing emotional de-
mands associated with these occupations [4, 17].
The effects of burnout can be substantial, not only for
doctors but also their patients. Burnout has been associ-
ated with significantly greater risk of making errors (e.g.
medication errors, diagnostic and decision making er-
rors) and suboptimal attitudes to patients (e.g. paying
little attention to the social or personal impact of an
illness) [2, 18]. Furthermore, burnout has been found
to be an independent predictor of self-reported major
medical errors [8], even after controlling for a range
of personal and professional factors [6].
At an individual level, burnout among doctors has
been associated with lower career satisfaction, higher ab-
senteeism, greater probability of leaving the profession
prematurely or choosing early retirement, and greater
risk of experiencing difficulties in interpersonal relation-
ships, such as with family and partners [3, 19, 20]. Many
of these individual factors, such as absenteeism, job
turnover, and early retirement, also result in adverse
effects at the organisational level with burnout being
associated with reduced workplace productivity and
efficiency, reduced practice revenue, and greater prob-
ability of ordering unnecessary tests or procedures.
Collectively, these factors result in greater unneces-
sary medical costs (direct and indirect) and patient
burden [20]. It is clear that not only is burnout a
widespread concern among the medical profession
but also interventions to reduce stress and burnout
are in the interests of doctors, organisations, and,
most importantly, patients.
Interventions to reduce occupational stress and burnout
Interventions to reduce occupational stress and burnout
among doctors have primarily focused on changing or-
ganisational policies and procedures, such as reducing
working hours, caseloads, and on call periods (e.g.
[21–23]). The effects of such interventions focussing
exclusively on organisational factors have been mixed
(e.g. [24]), indicating that burnout is likely to be the
result of both individual and organisational level pro-
cesses. Further, the nature of medical practice (e.g.
continuous exposure to situations that require doctors
to provide medical care that can have life and death
consequences) is not amenable to change, and thus,
interventions directed at the organisational level are
useful, but have restricted potential. Despite the large
body of research examining prevalence, correlates,
and effects of burnout among medical doctors, compara-
tively little research has focused on investigating psycho-
social interventions to reduce occupational stress and
burnout in this occupation. A systematic review con-
ducted by McCray and colleagues [3] identified limited re-
search on effective interventions for stress and burnout
among doctors and a lack of quality and methodological
rigour in the studies that had been conducted. In the
nearly 10 years since this review was conducted, there has
been increased attention and research in this field, with a
greater number of controlled trials and large-scale cohort
studies now available (e.g. [25–27]). As such, a systematic
review of the literature to gauge the effects of these inter-
ventions and to guide the development of programmes,
policy, and interventions is both timely and necessary.
The current review
The aim of the current study was to systematically re-
view evidence on psychosocial/behavioural interventions
targeting stress and burnout among medical doctors.
The review aimed to answer a number of questions, in
particular regarding (1) the overall efficacy of interven-
tions to reduce stress and burnout among doctors, (2)
the relative efficacy of interventions by theoretical basis
and type of intervention, and (3) the overall quality of
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research in the area. To address the first two aims, stud-
ies were assessed for the possibility of conducting pooled
effect size analyses to aid data synthesis. Also of interest
were the delivery format and duration of interventions,
engagement strategies, populations investigated, and ac-
ceptability and satisfaction with interventions among
doctors. Search and data extraction strategies were de-
signed to target these key areas of interest.
Methods
Search strategy
A systematic review was conducted to identify articles
published prior to January 2016, which investigated in-
terventions for managing stress and burnout among
medical doctors. This systematic review adhered to the
Preferred Reporting Items for Systematic Reviews
(PRISMA) checklist ([28], PRISMA checklist contained
in Additional file 1), and a publically available protocol
was registered prior to conducting the review (PROS-
PERO, registration number: CRD42016032595, http://
www.crd.york.ac.uk/PROSPERO/). Five electronic data-
bases, PsycINFO, Medline, Informit, CINAHL, and Pro-
Quest Dissertations and Theses, were searched using
database subject headings (e.g. MeSH terms) and text
searches with key words (e.g. burnout, stress, physician,
doctor). The specific search strategies for each database
are outlined in Appendix 1. In addition, a manual search
for relevant articles was also conducted using Google
Scholar and ancestral searches through the reference
lists of articles included in the final review. Searches
were limited to studies written in the English language
and original research papers (i.e. rather than conference
proceedings, literature reviews, or summaries of inter-
views). From the initial search, titles and abstracts of ar-
ticles were screened, followed by full-text screening.
Searches, eligibility assessment, and data extraction were
performed independently in an unblinded standardised
manner by two reviewers. Discrepancies between re-
viewers were resolved by discussion and consensus with
a third reviewer.
Study selection
The review targeted quantitative intervention evalua-
tions. For inclusion, studies were required to (1) be ori-
ginal research, (2) report on a psychosocial intervention
targeting individual level stress or burnout, and (3) be
tested among medical doctors as recipients of the inter-
vention. As a minimum design required for inclusion,
studies were required to report on the efficacy of an
intervention using at least two time points, for example
use of a pre-post design, rather than an intervention de-
scription or analysis of baseline characteristics of partici-
pants utilising a service. However, restrictions were not
made regarding use of comparator conditions or random
allocation, nor by field of specialisation or practice set-
ting (e.g. hospital, community, private practice). Instead,
the review focused broadly on summarising all available
evidence in this emerging field.
Studies that did not directly assess occupational stress
or burnout among doctors (e.g. depression, anxiety, or
substance use) were excluded, as were studies that
focused on organisational level interventions such as
changes to policies, procedures, or management (e.g.
changes to doctors’ working hours or on-call proce-
dures), and studies that focused only on acceptability or
satisfaction with an intervention without reporting inter-
vention effects. Although studies were not restricted by
level of training from registration as a doctor (e.g. intern,
registrar, consultant), studies reporting on interventions
for students were excluded.
Data extraction
Criteria for data extraction were determined prior to re-
view. The primary outcome measures were stress and
burnout. No restrictions were placed on how these out-
comes needed to be measured, for example whether by
physiological or self-report means. Summary data for
each study included design, participants, context/setting
(e.g. hospital or community), stated primary and second-
ary outcomes, intervention details (theoretical underpin-
nings, duration, delivery format), outcomes at post and
follow-up, and data relating to acceptability or partici-
pant satisfaction with the intervention. Extracted data
were synthesised descriptively. Where possible, effect
sizes and confidence intervals of effect sizes were
extracted or estimated [29] to examine pooled effect
sizes and risk of publication bias. Publication bias was
intended to be assessed through examination of funnel
plots. The quality of each study was evaluated according
to the Critical Appraisal Skills Programme (CASP [30])
guidelines, with extracted data used to grade the level of
evidence of each study according to the Strength of
Recommendation Taxonomy (SORT [31]).
Results
Figure 1 displays the results of the systematic review
article selection process. As our search strategy was
purposefully broad and sensitive, the initial database
search generated 20, 628 results with four additional ar-
ticles identified through the Google Scholar search and
one additional article identified through the ancestral
search. After screening, 23 studies met criteria for inclu-
sion in the review. Data summarising key methods and
intervention effects are contained in Table 1.
Participants, contexts, and design
The 23 studies were conducted with participants across
a range of medical specialties, with family or primary
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care doctors being the most commonly studied popula-
tion [19, 32–36]. Studies were also conducted among
general hospital-based [26, 37–39], surgical [40–42],
paediatric [43, 44], oncology [45, 46], obstetrics and
gynaecology [47], internal medicine [48, 49], and radi-
ology [27] fields of practice. Two studies utilised sam-
ples of doctors from a range of specialties and work
settings who were accessing the intervention service
through a nationally available programme [25, 50].
The majority (12 of the 23 studies) of research was
conducted in the USA, with only one study [32]
conducted in a developing nation. The studies were
typically underpowered or of small samples size, ran-
ging from 6 [33] to 227 participants [25, 50], with only
eight studies reporting samples greater than 40 partici-
pants [19, 25, 36, 38, 44, 45, 49, 50]. For the 15 studies
with multiple conditions, the average condition size
was 17.67 (SD = 11.77). The majority (67%, n = 10) of
these studies had less than 20 participants per condi-
tion, which limits any interpretations of population
efficacy [51].
Eight studies were conducted as single group pre-
post intervention designs with no comparison condi-
tions [19, 25, 32, 34, 39, 46, 47, 50] and 10 were
conducted as randomised controlled trials (RCTs)
[26, 27, 36, 37, 40, 41, 43, 45, 48, 49]. A further five
studies [33, 35, 38, 42, 44] utilised quasi-experimental
designs with non-random allocation of participants to
groups, which was typically based on doctor availability to
participate in intervention activities.
Of the 15 studies that included two or more experi-
mental arms (RCTs and quasi-experimental designs),
only four [33, 36, 40, 49] utilised active control condi-
tions. The remaining studies utilised passive waitlist
control comparators. Such designs are problematic, par-
ticularly when examining occupational stress or burnout,
as the time allocated away from regular duties to under-
take intervention activities may itself facilitate change
rather than any specific intervention strategy. This prob-
lem may be further compounded in those studies that
allowed self-selection of participants to interventions
based on work availability. That is, the doctors electing
Fig. 1 Flowchart showing results of the systematic review for studies investigating interventions to reduce occupational stress or burnout among
medical doctors
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a
si
ng
le
m
et
ro
po
lit
an
ho
sp
ita
l/A
us
tr
al
ia
•B
ur
no
ut
(M
BI
)
•
A
cc
ep
ta
bi
lit
y
an
d
sa
tis
fa
ct
io
n
w
ith
in
te
rv
en
tio
n
(o
rig
in
al
qu
es
tio
nn
ai
re
an
d
qu
al
ita
tiv
e
fo
cu
s
gr
ou
ps
)
Fo
ur
de
br
ie
fin
g
se
ss
io
ns
he
ld
ov
er
8
w
ee
ks
,e
ac
h
of
1-
h
du
ra
tio
n,
le
d
by
ex
pe
rie
nc
ed
se
ni
or
he
al
th
pr
of
es
si
on
al
•N
o
si
g
ch
an
ge
s
in
bu
rn
ou
t
on
su
bs
ca
le
s
or
to
ta
lM
BI
N
ot
re
po
rt
ed
W
el
lr
ec
ei
ve
d—
60
%
w
ou
ld
re
co
m
m
en
d
to
fu
tu
re
do
ct
or
s
an
d
90
%
fo
un
d
se
ss
io
ns
to
be
a
so
ur
ce
of
em
ot
io
na
l
an
d
so
ci
al
su
pp
or
t
•
W
ea
k
st
at
is
tic
al
po
w
er
•
N
o
da
ta
on
at
te
nd
an
ce
at
se
ss
io
ns
re
po
rt
ed
•
ES
s
an
d
C
Is
of
ES
s
un
ab
le
to
be
es
tim
at
ed
•
Pa
ss
iv
e
co
nt
ro
l
Is
ak
ss
on
et
al
.
[2
5]
Si
ng
le
gr
ou
p
de
si
gn
,
m
ea
su
re
s
ta
ke
n
pr
e-
an
d
1
ye
ar
fo
llo
w
in
g
in
te
rv
en
tio
n.
Q
ua
si
co
m
pa
ris
on
gr
ou
p
to
ge
ne
ra
ls
am
pl
e
of
N
or
w
eg
ia
n
do
ct
or
s
N
=
22
7
do
ct
or
s
(1
85
co
m
pl
et
ed
fo
llo
w
-
up
)s
el
f-r
ef
er
re
d
fo
r
co
un
se
lli
ng
be
tw
ee
n
20
03
an
d
20
05
,
co
m
pa
re
d
w
ith
da
ta
fro
m
su
rv
ey
of
39
0
N
or
w
eg
ia
n
do
ct
or
s
co
nd
uc
te
d
in
20
03
/
N
or
w
ay
•B
ur
no
ut
(M
BI
)
•
M
en
ta
ld
is
tr
es
s
•
Jo
b
st
re
ss
•
Em
ot
io
n
fo
cu
se
d
co
pi
ng
an
d
ac
tiv
e
co
pi
ng
•
N
eu
ro
tic
is
m
•
Si
ck
le
av
e
•
Sa
tis
fa
ct
io
n
w
ith
in
te
rv
en
tio
n
D
oc
to
rs
ch
os
e
on
e
of
tw
o
in
te
rv
en
tio
ns
:a
si
ng
le
da
y
(6
–7
h)
in
di
vi
du
al
co
un
se
lli
ng
se
ss
io
n
or
5-
da
y
gr
ou
p-
ba
se
d
co
un
se
lli
ng
pr
og
ra
m
m
e
ai
m
ed
at
m
ot
iv
at
in
g
re
fle
ct
io
n
on
th
e
do
ct
or
s’
si
tu
at
io
n
an
d
pe
rs
on
al
ne
ed
s.
N
o
po
st
-
in
te
rv
en
tio
n
ou
tc
om
es
re
po
rt
ed
,
on
ly
12
-m
on
th
fo
llo
w
-u
p
(A
t
1
ye
ar
)
•S
ig re
du
ct
io
ns
in
EE
(d
=
.5
5,
95
%
C
I=
.3
3
to
.7
7)
,D
P
(d
=
.2
8,
95
%
C
I=
.0
6
to
.4
9)
,a
nd
PA
(d
=
.0
8,
95
%
C
I=
−
.1
3
to
.2
9)
.
•S
ig re
du
ct
io
ns
in
m
en
ta
l
di
st
re
ss
,j
ob
st
re
ss
(d
=
.6
5,
95
%
C
I=
.4
4
to
.8
7)
,
em
ot
io
n
fo
cu
se
d
co
pi
ng
an
d
ne
ur
ot
ic
is
m
•N
o
si
g
ch
an
ge
in
ac
tiv
e
co
pi
ng
•S
ig
fe
w
er
do
ct
or
s
on
fu
ll
tim
e
si
ck
le
av
e
D
es
cr
ip
tiv
e
st
at
is
tic
s
no
t
re
po
rt
ed
,h
ow
ev
er
am
on
g
m
al
e
do
ct
or
s
sa
tis
fa
ct
io
n
w
ith
th
e
in
te
rv
en
tio
n
in
de
pe
nd
en
tly
pr
ed
ic
te
d
re
du
ct
io
n
in
EE
•
ES
s
an
d
C
Is
of
ES
s
no
t
re
po
rt
ed
,b
ut
es
tim
at
ed
fro
m
pr
es
en
te
d
da
ta
•
N
o
co
m
pa
ris
on
co
nd
iti
on
•
Po
or
ly
de
fin
ed
tr
ea
tm
en
t
•
Ef
fe
ct
s
of
th
e
tw
o
di
ffe
re
nt
co
un
se
lli
ng
in
te
rv
en
tio
ns
no
t
in
ve
st
ig
at
ed
se
pa
ra
te
ly
•
So
m
e
pa
rt
ic
ip
an
ts
pa
rt
ic
ip
at
ed
in
ps
yc
ho
th
er
ap
y
af
te
r
th
e
pr
og
ra
m
m
e,
ef
fe
ct
no
t
ac
co
un
te
d
fo
r
in
an
al
ys
es
•
Re
du
ct
io
n
in
w
or
k-
ho
ur
s
co
nf
ou
nd
s
tr
ea
tm
en
t
ef
fe
ct
an
d
no
t
co
nt
ro
lle
d
fo
r
Is
ak
ss
on
et
al
.
[5
0]
Si
ng
le
gr
ou
p
de
si
gn
,
m
ea
su
re
s
ta
ke
n
3
ye
ar
s
fo
llo
w
in
g
th
e
in
te
rv
en
tio
n
de
sc
rib
ed
in
N
=
22
7
do
ct
or
s
(1
84
co
m
pl
et
ed
fo
llo
w
-u
p)
se
lf-
re
fe
rr
ed
fo
r
co
un
se
lli
ng
be
tw
ee
n
20
03
an
d
20
05
/N
or
w
ay
•B
ur
no
ut
(M
BI
)
•
Jo
b
st
re
ss
•
Em
ot
io
n
fo
cu
se
d
co
pi
ng
an
d
ac
tiv
e
co
pi
ng
•
N
eu
ro
tic
is
m
•
Si
ck
le
av
e
D
oc
to
rs
ch
os
e
on
e
of
tw
o
in
te
rv
en
tio
ns
:
a
si
ng
le
da
y
(6
–7
h)
in
di
vi
du
al
co
un
se
lli
ng
se
ss
io
n
or
5-
da
y
gr
ou
p-
ba
se
d
co
un
se
lli
ng
pr
og
ra
m
m
e
ai
m
ed
at
m
ot
iv
at
in
g
re
fle
ct
io
n
on
th
e
do
ct
or
s’
si
tu
at
io
n
an
d
pe
rs
on
al
ne
ed
s.
N
o
po
st
-in
te
rv
en
tio
n
ou
tc
o m
es
re
po
rt
ed
(A
t
3
ye
ar
s)
•N
o
si
g
ch
an
ge
in
EE
,
jo
b
st
re
ss
,
em
ot
io
n
fo
cu
se
d
co
pi
ng
,a
nd
ac
tiv
e
co
pi
ng
fro
m
1
to
3
ye
ar
s
•S
ig
re
du
ct
io
n
in ne
ur
ot
ic
is
m
fro
m
1
to
3
ye
ar
s
•F
ro
m
ba
se
lin
e
(Is
ak
ss
on
et
al
.
[2
5]
)
to
3-
ye
ar
fo
llo
w
-u
p,
si
g
re
du
ct
io
ns
in
EE
(d
=
.7
0,
N
ot
re
po
rt
ed
•
ES
s
an
d
C
Is
of
ES
s
no
t
re
po
rt
ed
,b
ut
es
tim
at
ed
fro
m
pr
es
en
te
d
da
ta
•
N
o
co
m
pa
ris
on
co
nd
iti
on
•
Po
or
ly
de
fin
ed
tr
ea
tm
en
t
•
Ef
fe
ct
s
of
th
e
tw
o
di
ffe
re
nt
co
un
se
lli
ng
in
te
rv
en
tio
ns
no
t
in
ve
st
ig
at
ed
se
pa
ra
te
ly
•
Re
du
ct
io
n
in
w
or
k-
ho
ur
s
co
nf
ou
nd
s
tr
ea
tm
en
t
ef
fe
ct
an
d
no
t
co
nt
ro
lle
d
fo
r
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am
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g
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s
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on
tin
ue
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%
C
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8
to
.9
3)
,a
nd
jo
b
st
re
ss
(d
=
.7
7,
95
%
CI
=
.5
5
to
.9
8)
Ko
tb
et
al
.[
32
]
Si
ng
le
gr
ou
p
de
si
gn
,
m
ea
su
re
s
ta
ke
n
pr
e-
an
d
po
st
-
in
te
rv
en
tio
n
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fa
m
ily
pr
ac
tic
e
ph
ys
ic
ia
ns
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ur
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Sa
tis
fa
ct
io
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w
ith
pr
og
ra
m
m
e
Ed
uc
at
io
na
li
nt
er
ve
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se
ss
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sk
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ur
in
g
an
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re
la
xa
tio
n
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m
on
th
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•N
o
si
g
ch
an
ge
s
in
M
BI
su
bs
ca
le
s
of
EE
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<
.0
1,
95
%
C
I=
−
.7
5
to
.7
4)
,D
P
(d
=
−
.5
9,
95
%
C
I=
−
1.
37
to
.1
8)
,o
r
PA
(d
=
−
.0
8,
95
%
C
I=
−
.8
2
to
.6
7)
N
ot
re
po
rt
ed
81
%
of
pa
rt
ic
ip
an
ts
re
po
rt
ed
th
ey
w
er
e
sa
tis
fie
d
(s
co
re
≥
60
%
)
w
ith
th
e
in
te
rv
en
tio
n
•
ES
s
an
d
C
Is
of
ES
s
no
t
re
po
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ed
,b
ut
es
tim
at
ed
fro
m
pr
es
en
te
d
da
ta
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N
o
co
m
pa
ris
on
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nd
iti
on
Kr
as
ne
r
et
al
.
[1
9]
Si
ng
le
gr
ou
p
de
si
gn
,
m
ea
su
re
s
ta
ke
n
pr
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(×
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,p
os
t
in
te
ns
iv
e
pe
rio
d,
po
st
m
ai
nt
en
an
ce
pe
rio
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an
d
3
m
on
th
s
fo
llo
w
in
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te
rv
en
tio
n
N
=
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(o
f
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1
in
vi
te
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pr
ov
id
ed
da
ta
at
la
st
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se
ss
m
en
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pr
im
ar
y
ca
re
do
ct
or
s
in
a
co
nt
in
ui
ng
m
ed
ic
al
ed
uc
at
io
n
co
ur
se
/
U
SA
•B
ur
no
ut
(M
BI
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•
M
in
df
ul
ne
ss
•
Ph
ys
ic
ia
n
Em
pa
th
y
•
Be
lie
fs
ab
ou
t
ps
yc
ho
so
ci
al
as
pe
ct
s
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pa
tie
nt
ca
re
•
Pe
rs
on
al
ity
•
M
oo
d
st
at
es
M
in
df
ul
ne
ss
,a
w
ar
en
es
s,
an
d
co
m
m
un
ic
at
io
n
tr
ai
ni
ng
in
te
rv
en
tio
n,
w
ith
8-
w
ee
k
in
te
ns
iv
e
pe
rio
d
(2
7
h
to
ta
l)
an
d
10
-m
on
th
m
ai
nt
en
an
ce
pe
rio
d
(2
.5
-h
se
ss
io
n
ea
ch
m
on
th
)
(P
o s
t
m
ai
nt
en
an
ce
)
•S
ig
im
pr
ov
em
en
ts
on
EE
an
d
D
P,
bu
t
no
t
PA
su
bs
ca
le
s
of
M
BI
•S
ig
im
pr
ov
em
en
ts
in
to
ta
l
m
oo
d
di
st
ur
ba
nc
e
an
d
ph
ys
ic
ia
n
be
lie
fs
•S
ig
in
cr
ea
se
s
in
ph
ys
ic
ia
n
em
pa
th
y,
m
in
df
ul
ne
ss
,
an
d
Bi
g
5
pe
rs
on
al
ity
M
in
i-M
ar
ke
rs
(A
t
3
m
on
th
s)
•S
ig re
du
ct
io
ns
(fr
om
ba
se
lin
e)
on
EE
(d
=
.6
2)
,
D
P
(d
=
.4
5)
an
d
in
cr
ea
se
on
PA
(d
=
.4
4)
su
bs
ca
le
s
of
M
BI
re
m
ai
ne
d
si
g
at
fo
llo
w
-
up •C
ha
ng
es
ob
se
rv
ed
on
to
ta
ls
ca
le
s
fo
r
se
co
nd
ar
y
ou
tc
om
es
fro
m
pr
e-
to
-
po
st
re
m
ai
ne
d
si
g
at
fo
llo
w
-u
p
N
ot
re
po
rt
ed
•
N
o
co
m
pa
ris
on
co
nd
iti
on
•
A
ve
ra
ge
at
te
nd
an
ce
lo
w
(3
3.
6
of
po
ss
ib
le
52
h)
an
d
no
t
ex
pl
or
ed
in
re
la
tio
n
to
tr
ea
tm
en
t
ph
as
e
or
ou
tc
om
es
•
ES
s
an
d
C
Is
of
ES
s
no
t
ab
le
to
be
ca
lc
ul
at
ed
fo
r
po
st
tim
e
po
in
t
Le
m
ai
re
et
al
.
[3
7]
RC
T
w
ith
pa
rt
ic
ip
an
ts
al
lo
ca
te
d
to
in
te
rv
en
tio
n
(n
=
21
)
or
w
ai
tli
st
co
nt
ro
l
(n
=
19
).
C
on
tr
ol
gr
ou
p
re
ce
iv
ed
in
te
rv
en
tio
n
du
rin
g
fo
llo
w
-u
p
pe
rio
d.
N
=
40
ho
sp
ita
l
ba
se
d
ph
ys
ic
ia
ns
/
C
an
ad
a
•S
tr
es
s
(p
ur
po
se
ly
co
ns
tr
uc
te
d
qu
es
tio
nn
ai
re
us
in
g
ite
m
s
fro
m
pr
ev
io
us
ly
va
lid
at
ed
st
re
ss
m
ea
su
re
s)
•
A
dh
er
en
ce
•
H
ea
rt
ra
te
•
Bl
oo
d
pr
es
su
re
•
Sa
liv
ar
y
co
rt
is
ol
Bi
of
ee
db
ac
k
in
te
rv
en
tio
n
de
liv
er
ed
ov
er
28
da
ys
,
w
ith
1
w
or
ks
ho
p
(3
0
m
in
),
tw
ic
e
w
ee
kl
y
m
ee
tin
gs
fo
r
in
te
rv
en
tio
n
gr
ou
p,
an
d
pr
ac
tic
e
3
tim
es
pe
r
da
y
fo
r
5
m
in
ea
ch
.
•S
ig
re
du
ct
io
n
in
st
re
ss
(d
=
.4
4,
95
%
C
I=
−
.1
9
to
1.
07
)
fo
r
in
te
rv
en
tio
n
gr
ou
p
bu
t
no
t
co
nt
ro
l
gr
ou
p
•N
o
si
g
ch
an
ge
s
in
bl
oo
d
pr
es
su
re
(s
ys
to
lic
d
<
.0
1,
95
%
C
I=
−
.6
2
to
.6
2,
di
as
to
lic
d
=
.2
1,
95
%
C
I=
−
.4
1
to
.8
3)
,h
ea
rt
ra
te
(d
=
.1
8,
95
%
C
I=
−
.4
4
to
.8
0)
,o
r
sa
liv
ar
y
co
rt
is
ol
(d
=
.0
7,
95
%
C
I=
−
.6
9
to
.5
5)
•3
0%
pa
rt
ic
ip
an
ts
m
et
cr
ite
ria
fo
r
“g
oo
d”
ad
he
re
nc
e
(A
t
4
w
ee
ks
)
•S
ig
re
du
ct
io
n
in
st
re
ss
fo
r
co
nt
ro
lg
ro
up
(a
ft
er
ex
po
se
d
to
un
su
pp
or
te
d
ve
rs
io
n
of
in
te
rv
en
tio
n)
•C
ha
ng
es
m
ai
nt
ai
ne
d
fo
r
in
te
rv
en
tio
n
gr
ou
p
•N
o
si
g
ch
an
ge
s
on
ph
ys
io
lo
gi
ca
l
m
ea
su
re
s
N
ot
re
po
rt
ed
•
M
ea
su
re
of
st
re
ss
no
t
va
lid
at
ed
•
G
ro
up
s
no
t
eq
ui
va
le
nt
on
st
re
ss
or
he
ar
t
ra
te
at
ba
se
lin
e
•
ES
s
an
d
C
Is
of
ES
s
no
t
re
po
rt
ed
,b
ut
es
tim
at
ed
fro
m
pr
es
en
te
d
da
ta
M
ah
er
et
al
.
[4
2]
Bl
in
de
d,
m
at
ch
ed
,
qu
as
i-e
xp
er
im
en
ta
l
de
si
gn
,w
ith
pa
rt
ic
ip
an
ts
al
lo
ca
te
d
to
in
te
rv
en
tio
n
(n
=
11
)
or
N
=
26
su
rg
ic
al
re
si
de
nt
s/
U
SA
•S
tr
es
s
(m
ea
su
re
by
ST
A
I,
he
ar
t
ra
te
,a
nd
su
bj
ec
tiv
e
st
re
ss
sc
al
e)
•
A
cc
ep
ta
bi
lit
y
of
in
te
rv
en
tio
n
St
re
ss
m
an
ag
em
en
t
w
or
ks
ho
ps
(3
×
3
h
du
ra
tio
n,
he
ld
w
ee
kl
y)
fo
cu
si
ng
on
id
en
tif
ic
at
io
n
of
tr
ig
ge
rs
an
d
de
ve
lo
pm
en
t
of
•N
o
si
gn
ifi
ca
nt
ef
fe
ct
s
on
an
y
m
ea
su
re
s,
in
cl
ud
in
g
be
tw
ee
n
gr
ou
p
di
ffe
re
nc
es
on
th
e
ST
A
I(
d
=
.3
9)
or
he
ar
t
ra
te
va
ria
bi
lit
y
(d
=
.5
6)
N
ot
re
po
rt
ed
•
91
%
of
re
si
de
nt
s
ra
te
d
th
e
in
te
rv
en
tio
n
as
va
lu
ab
le
,
10
0%
ra
te
d
th
e
in
te
rv
en
tio
n
as
go
od
,v
er
y
go
od
,o
r
ex
ce
lle
nt
•
N
on
-r
an
do
m
as
si
gn
m
en
t
of
pa
rt
ic
ip
an
ts
•
Sm
al
ls
am
pl
e/
lo
w
st
at
is
tic
al
po
w
er
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ra
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the control groups may have already been under greater
work strain (e.g. [38]) and were then not given the
equivalent time released from work as those participants
undertaking the intervention, thus only creating the
illusion of specific intervention effects. Furthermore,
self-selection also creates the possibility that participants
may have selected conditions based on other variables,
such as personality traits, which may then also have
influenced engagement with, and the results of, inter-
ventions. Of the four studies that contained active com-
parison conditions, two [40, 49] utilised active control
conditions, i.e. participants in the control condition were
released from regular duties for the same period of time
or undertook an unrelated task for the period, and two
studies compared two comparable active treatment
interventions [33, 36].
Delivery format, duration, and engagement
All interventions were delivered in person, although de-
tail was often lacking regarding the skills and training of
the individuals delivering the interventions. Total
duration of interventions varied from 45 min [43] to ap-
proximately 60 h [36], with one study failing to specify
the duration of the intervention [41]. Most studies (12
out of 13) were brief interventions of less than 10-h dur-
ation [26, 27, 32–35, 37, 40, 42–44, 48]. The two studies
conducted by Isaksson and colleagues [25, 50] combined
participants who completed a 1-day (6–7 h) counselling
and participants who completed a 5-day counselling
intervention, although specific intervention effects for
the different programmes were not explored. No clear
dose-response patterns were identified among interven-
tions, with strong treatment effects reported for the brief
intervention examined by Sood et al. [27, 48], but in-
creases in burnout found for the 60-h intervention ex-
amined by Margalit et al. [36]. There was a lack of detail
in describing and utilising strategies to promote engage-
ment with interventions, which may have contributed to
the low levels of participant adherence observed in a num-
ber of the studies (e.g. [19, 45, 49]). Detail was also lacking
in measuring and reporting engagement and adherence
with intervention procedures. From the 23 studies, only
43% (n = 10) reported data relating to participant adher-
ence or participation in intervention procedures and 74%
(n = 17) reported data relating to participant dropout dur-
ing the intervention.
Research quality
Studies were appraised for quality in accordance with
the CASP and SORT guidelines (see Table 2). Results of
these analyses indicated that there is a need for im-
proved quality among studies conducted in this area. In
particular, many studies lacked detail in reporting of
statistical analyses and/or failed to adequately check for
and control baseline differences between groups. There
was insufficient use of random allocation of participants
and active control conditions. Insufficient reporting on
participant flow made it difficult to determine the level
of dropout in studies, and there were only limited at-
tempts to account/adjust for the effect of this dropout
on main analyses, such as by means of intention to treat.
From the data extracted using the CASP, only nine stud-
ies (39% [19, 25, 27, 38, 39, 41, 45, 48, 50]) provided
enough evidence to determine that the benefits of the
intervention outweighed the costs or harms. Many stud-
ies did not provide adequate detail on effect sizes or
main analyses for this decision to be made. The data ex-
tracted from the CASP and study summaries were used
to rate the quality of each study according to the SORT.
All 23 studies were rated as Level 2 Evidence in terms of
quality, with no studies meeting criteria to be classified
as high quality, Level 1 Evidence. Due to the inclusion
criteria utilised pertaining to study design (measure-
ments at least two time points), no studies were classi-
fied as Level of Evidence 3. The overall “Strength of
Recommendation” for the body of evidence was classi-
fied as B, as consistent findings from at least two high
quality (Level of Evidence 1) studies were not found.
Interventions and effects
The 23 studies reported on 21 unique intervention
programmes, with one nationally available counselling
intervention reported in two studies [25, 50] and one
resiliency and stress management programme also re-
ported in two studies [27, 48]. The efficacy of interven-
tions was examined with regard to theoretical basis or
approach of the intervention. To achieve this, studies
were grouped thematically in accordance with the pri-
mary features or targeted processes of change of the
intervention. Through this process, three broad categor-
ies of interventions were identified; interventions that fo-
cused on educating or achieving cognitive or behavioural
change, interventions that focused purely on relaxation
or attention training strategies, and interventions that
were primarily designed as unstructured support or
discussion-focused.
Effect sizes and pooling
For studies that did not report effect sizes (n = 20, ap-
proximately 87%), these were estimated from descriptive
or test statistics when such information was available
[29]. Effect sizes were able to be calculated for 12 stud-
ies, but should be interpreted cautiously as they could
not be adjusted for the correlation between pre-post as-
sessments, as it was often not reported in the original
study. Furthermore, three of these studies enabled calcu-
lation of effect sizes for a single subscale of burnout, but
not for the remaining subscales or total scale. As total
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effect sizes were available for less than half of the study
sample, a risk of bias analysis would not have been rep-
resentative of the sample and may have been misleading
and, therefore, is not reported.
Although pooling of effect sizes was intended as a
method to assist in the synthesis of data from the study
pool, the primary data could not support such an
analysis and so a decision was made to proceed with a
narrative only systematic review. This decision was made
based on the following: the lack of available effect sizes
or primary data to estimate effect sizes (half of total
studies, none available from the category of discussion/
support groups, and only one effect size from the relax-
ation category); lack of quality among the study sample;
inclusion of randomised and non-randomised studies in
the review; and heterogeneity among the included stud-
ies. Furthermore, with no studies being classified as high
quality, meta-analysis was considered inappropriate as
pooling effect sizes across studies where some or all are
at elevated risk of internal bias may compound the er-
rors of the original studies and produce incorrect and
misleading results [52–54]. In addition, pooling effect sizes
from both randomised and non-randomised studies pre-
sents a number of methodological concerns, which limits
inferences and generalisability of meta-analytic claims
[55]. Finally, among the one intervention category (cogni-
tive behavioural interventions) that contained greater than
one effect size (to allow for pooling), considerable hetero-
geneity was observed among the studies. This heterogen-
eity related to study design (one or multiple samples,
random or non-random allocation, intervention and
follow-up lengths), outcome measures (physiological or
self-report, stress or burnout), and participant populations
(junior doctor, specialist, or general samples). For these
reasons, pooling of effect sizes was considered premature
given the state of the current body of evidence.
Interventions based on cognitive or behavioural principles
Although there was considerable diversity in the inter-
ventions described within this group, 17 of 23 studies
described interventions that were primarily based on
principles of cognitive or behavioural change. These in-
terventions aimed to promote the development of cop-
ing, stress management, mindfulness, communication,
or cognitive reappraisal skills [19, 25, 27, 33, 34, 36, 38,
39, 41–45, 48–50, 51]. Of the 17 studies, six examined
both stress and burnout [25, 39, 44, 45, 49, 50], seven
examined only burnout [19, 33, 34, 36, 38, 43, 32],
and four examined only stress [27, 41, 42, 48].
Among the 10 studies reporting on measures of stress,
stress was measured by a variety of means, including
self-report questionnaires, heart rate variability, and cor-
tisol levels. Seven studies reported (or contained
information required to estimate) at least one pre- to
post-intervention effect size for stress, resulting in nine avail-
able effect sizes. Primarily positive, medium [45] to large [27,
39, 41, 48] reductions in stress were reported (effect sizes ran-
ging d = .02–1.70) from pre- to post-intervention periods.
Despite reporting a large reduction in coefficient of heart rate
variability (d = 1.70),Wetzel and colleagues [41] reported only
a small effect on a simultaneous cortisol measurement of
stress (d= .36). One study reported a non-significant,
but medium (d = .56) increase in mean heart rate
variability for intervention participants compared to con-
trol participants [42]. An effect size was not able to be cal-
culated for McCue and Sachs [44], although a significant
reduction in stress was reported. Isaksson and colleagues
reported outcomes of a counselling intervention across
two papers, and although no post-treatment data was pre-
sented, a moderate reduction in job-related stress (d = .65)
was reported at 12-month follow-up [25] and maintained
at 3-year follow-up [50]. West et al. [49] reported no sig-
nificant treatment effects for stress (d = .02) between
intervention or active control conditions at post or either
3-month or 1-year follow up time points. Only one other
paper examined follow up intervention effects for stress,
with Pflugeisen et al. [39] reporting maintenance of treat-
ment gains at an eight week follow-up.
Of the 13 cognitive/behavioural intervention studies
that contained a measure of burnout (all utilising self-
report assessments), seven contained (or allowed estima-
tion of) at least one pre- to post-intervention effect size,
with 12 effect sizes available across the articles. All except
one study operationalised burnout according to the three
subscales described by Maslach [16], with primarily small
to medium (d = .08 to 1.06) reductions in burnout re-
ported [32, 34, 38, 39, 49]. One study [32] reported gains
on one burnout subscale (from the Maslach inventory),
but no effect on other subscales from the same inventory
(d < .01 to .08), and one further study reported no inter-
vention effects (d = .02 to .14) on any burnout subscale
[45]. Of the six studies, two measured burnout as a total
scale, with [36] reporting a significant, but small (d = .46)
increase in burnout from pre- to post-intervention, and
[49] reporting non-significant total effects. Three studies
did not contain post-intervention data, but did report on
follow-up data. In the two articles by Isaksson and col-
leagues [25, 50], a medium reduction (d = .55) only on the
emotional exhaustion subscale of the Maslach Burnout In-
ventory (MBI) was observed at 12-month follow-up and
maintained at 3-year follow-up. Krasner et al. [19] also re-
ported small to medium (d = .44 to .62) reductions across
burnout subscales at their 3-month follow-up. Pflugeisen
et al. [39] and West et al. [49] were the only studies to re-
port both post and follow-up data, with Pflugeisen et al.
[39] reporting treatment gains on the personal accom-
plishment and emotional exhaustion subscales of the MBI
maintained at 8-week follow-up. West et al. [49] reported
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no overall or subscale changes at post, but a significant
improvement in scores identified as high on the deperson-
alisation subscale at three-mont follow-up, which were
maintained through to one-year follow-up. Of the three
studies that did not report sufficient data to estimate effect
size, one reported no tests of significance [33] and the
remaining two [43, 44] reported non-significant changes
in burnout from pre- to post-intervention.
Relaxation and attention training interventions
While a number of interventions using cognitive or behav-
ioural strategies included relaxation or attention training as
a component, three studies described interventions that fo-
cused solely on the use of relaxation or attention training to
reduce occupational stress or burnout [35, 37, 40]. Arora et
al. [40] utilised a mental imagery intervention designed to
lower surgeons’ stress while performing a surgical proced-
ure; Ospina-Kammerer and Figley [35] utilised a relax-
ation intervention focused on breathing to reduce
burnout; and Lemaire et al. [37] utilised a biofeedback
intervention based on participants’ heart rhythm patterns
to reduce stress. Of the three studies, only Lemaire et al.
[37] reported effect sizes, with a small (d = .44) reduction
in self-reported stress observed at post-treatment and
maintained at 4-week follow-up. This effect was not how-
ever replicated on their physiological measures of stress
(d < .01 to .21). The remaining two studies did not allow
for effect size estimation. However, Ospina-Kammerer
and Figley [35] reported a significant reduction in the
emotional exhaustion subscale of the MBI (results for
other subscales not reported) relative to the control group
at post treatment, and Arora et al. [40] reported a reduc-
tion in average and maximum heart rate and salivary cor-
tisol during the intervention but not at post intervention.
Neither study reported follow-up effects.
Discussion and support interventions
Three studies focused on the efficacy of support or dis-
cussion interventions [26, 46, 47], while a fourth utilised
a discussion group as the comparator in examining the
efficacy of their cognitive behavioural intervention [33].
Bar-Sela et al. [46], Ghetti et al. [47], and Popenoe [33]
reported on the use of Balint groups, while Gunasingam
et al. [26] reported on the use of workplace debriefing
sessions. Effect sizes were not reported or able to be
estimated for any of the studies. None of the studies
reported significant intervention effects on measures of
burnout, with Popenoe [33] and Bar-Sela et al. [46]
reporting a trend for burnout scores to worsen over time
for participants in the Balint group. These results should
however be interpreted with caution, due to the small
sample sizes and lack of individual or group level ana-
lyses, such as clinical change or analyses of significance
or effect size.
Acceptability and satisfaction
Studies were reviewed for assessment of participant ac-
ceptability or satisfaction with interventions, regardless
of whether this was examined by quantitative or qualita-
tive methods. Acceptability or satisfaction with the inter-
vention was formally assessed in only 10 studies (44%).
Among these, acceptability and satisfaction was typically
assessed by means of original questionnaires or inter-
views, with data analysed descriptively, for example by
mean ratings of satisfaction or percentage of satisfied
participants. The use of original and unstandardised
questionnaires limits comparisons and data synthesis
across studies. However, for the studies that did report
on these factors, acceptability and satisfaction were typ-
ically high, although this should be considered in the
context of the use of unstandardised measures and that
many lacked an active comparison condition against
which to assess satisfaction. Isaksson [25] found that
among male doctors’ satisfaction with the intervention
independently predicted reduction in the emotional ex-
haustion scale of the MBI. However, this trend was not
significant for female doctors. Although most studies did
not formally assess satisfaction or acceptability, issues
such as low opt in rates (e.g. [45, 47]) and low adherence
to intervention procedures (e.g. [19, 45]) should be
considered in the context of assessing acceptability and
satisfaction. Overall, there is a need for greater use of
standardised measures to assess intervention satisfaction
(e.g. [56]) and greater rigour reporting and assessing
participant adherence.
Discussion
The principal aim of the current review was to evaluate
and summarise evidence for the efficacy of psychosocial/
behavioural interventions, targeting stress and burnout
among medical doctors. Secondary aims were to identify
whether the relative efficacy of these interventions varied
according to theoretical basis or type of intervention and
to also establish the overall quality of research in the
area. An examination of these issues is necessary to
determine whether occupational stress and burnout in
medical doctors can be mitigated via such interventions
and to provide a guide to the nature of the programme
effects.
Of the 23 articles reviewed, approximately half the
studies (n = 11), pre- to post-intervention effect sizes
were not reported or insufficient data was reported to
allow effects to be estimated, which limited capacity for
a representative assessment of publication bias.
Compounding this issue, a lack of quality among the
reviewed studies, inclusion of randomised and non-
randomised studies, and considerable heterogeneity
among studies precluded the pooling of effect sizes as to
do so with research of this type would have been
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inappropriate and potentially misleading [52–55]. This
decision also prevented the statistical comparison of in-
terventions across theoretical orientations (particularly
with no discussion/support interventions reporting effect
sizes and only one relaxation focused intervention
reporting an effect size) or determining overall effects of
psychosocial interventions for stress or burnout among
medical doctors.
Within the CBT approaches, the strongest effects were
reported for stress as an outcome and generally only
moderate effects noted for burnout. Although interpret-
ation of the effect sizes should be made with caution
given the considerable proportion of studies that did not
provide enough data to determine the magnitude of the
effect, these results may suggest that the components of
the CBT interventions studied here may not have ad-
equately addressed burnout. Greater investigation of ac-
tive treatment components to target burnout specifically
is an important avenue for future research. The review
also indicates that the efficacy of relaxation interventions
may be promising, though this is based almost exclu-
sively on statistical significance results and should be
interpreted with caution due to the small number of
studies (n = 3) and treatment effect sizes available
(n = 1). No evidence, whether by effect size or statis-
tical significance, was found for the efficacy of sup-
port of discussion groups, although again this is
limited by the small sample size (n = 4). These con-
clusions are provisional and subject to change as
further, high quality, evidence becomes available.
Given that burnout represents a specific type of occu-
pational stress and incorporates potentially more intense
and longer-term symptoms such as emotional exhaus-
tion, depersonalisation, and reduced feelings of personal
accomplishment, it is likely that more focused interven-
tion strategies are required. The fact that support-based
interventions failed to demonstrate benefit suggests that
new learning is required with respect to coping or man-
agement strategies. That is, interventions may need to
focus on facilitating the development of individually
meaningful strategies for managing occupational stress
in the longer term, to assist medical doctors in coping
with work that is, by its nature, inherently challenging.
While this review highlights the potential of psycho-
social interventions to reduce the negative impacts of
occupational stress and burnout in medical doctors,
caution is required in the interpretation of the findings.
Although there has been increased attention and re-
search in this field since the review conducted by
McCray and colleagues [3], as indicated by the current
quality appraisal, studies generally remain of moderate
quality. McCray et al. [3] identified a need for improved
quality and rigour within the field. In the nearly 10 years
since this review, more than double the number of
studies have been reviewed in the present paper, yet
similar to the original review, no studies received the
SORT 1 quality rating. Therefore, while research in this
field has expanded, issues with quality persist despite
calls for improvement. Quality appraisals in the present
review identified a pressing need for well-powered, rigor-
ous RCTs. Studies reviewed were often underpowered
and lacking appropriate comparison groups, relevant
statistical analysis, comprehensive assessment of treat-
ment effects (group and individual level), long-term
follow-up, and acceptability/feasibility data. Across stud-
ies, there was a need for greater consistency in reporting
treatment outcomes (effect sizes of raw data that allows
for further pooling of data), particularly given that many
studies were lacking in statistical power. Thus, while
psychosocial interventions may offer promise, recom-
mendations regarding their use cannot yet be made with
confidence.
Doctors’ acceptability and satisfaction with the pro-
grammes were generally high, but were directly assessed
in only 10 of the 23 studies reviewed. Overall, there is a
need for greater use of standardised measures to assess
intervention satisfaction (e.g. [56]) and high quality
qualitative and survey research to better understand the
perceived needs of this population as well as the relative
appeal of different intervention modalities. Combined
with standardised approaches for assessing efficacy, this
research would ensure that programmes meet the needs
and expectations of doctors and thus have a greater
chance of uptake. Greater rigour is also needed in
reporting rates of participant adherence and dropout.
While potential problems of adherence with psycho-
social interventions are not necessarily unique to pro-
grammes targeting medical doctors, the focus for these
interventions should be to reduce occupational stress
while not adding burden to an individual’s workload. It
is therefore vital to ensure such interventions are inte-
grated into the workplace or the doctor’s lifestyle in a
non-intrusive manner. Such strategies will be essential
for efficacious programmes to reach optimal potential in
terms of implementation and dissemination.
Strengths and limitations
This review was conducted according to PRISMA guide-
lines and utilised established measures of quality assess-
ment (CASP and SORT) in evaluating studies and the
body of evidence. Despite these strengths, results of the
review should also be considered within the context of a
number of limitations. In particular, publication bias was
not assessed (available data may not have been represen-
tative of the sample) and pooling of effect sizes was con-
sidered premature. Although these exclusions may be
considered limitations of the review, it is the authors’
opinion that a narrative systematic review is the most
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appropriate approach for the current state of evidence in
this field. This is also a key finding of the review itself
and provides a clear indication of avenues for future re-
search. However, results should be interpreted cautiously
due to these exclusions. Furthermore, not discussed in
this review was the cost of each intervention, financial
or otherwise. This outcome was not included in the
review due to a lack of reported information in the
included studies. Cost-effectiveness is an important con-
sideration of any intervention, and within this field, it
may be of particular importance when viewed in the
context of the costs that arise from the consequences
(medical errors, staff absences, early retirement from the
profession) of a population experiencing high stress and/
or burnout. Lastly, considerable heterogeneity was found
in the measurement of acceptability and satisfaction
across studies. The present review has reported this data
by individual study; however, it may be beneficial in
future reviews to synthesise this data according to theme
or facet of acceptability or satisfaction, for example,
satisfaction with rationale, timing, or effects.
Conclusion
Burnout is not only highly prevalent among the medical
profession [1, 2] but also associated with significant costs
to doctors, patients, and healthcare systems [2, 5–8].
This review has found that despite increased attention,
the quality of research examining the benefits of psycho-
social/behavioural interventions for occupational stress
and burnout in medical doctors remains less than opti-
mal. Despite this, interventions focused on cognitive and
behavioural principles currently have the greatest evi-
dence base and, to date, show promise as an efficacious
treatment approach, particularly in reducing stress
among doctors. There is also some support for the con-
clusions that this approach is moderately effective with
respect to burnout.
This review highlights a pressing need for more re-
search to be conducted, particularly high-quality RCTs,
which will enable recommendations to be made about
the relative efficacy of various psychosocial interven-
tions, their ability to improve both stress and burnout,
as well as produce long-term benefits and observable oc-
cupational improvements (e.g. associated improvements
in medical errors, career satisfaction). Such research
should also take into consideration the cost-effectiveness
of available interventions, particularly with reference to
the costs of not intervening. The challenge for hospital
stakeholders, educators, and policy makers is to identify
programmes that are effective for improving multiple
outcomes, are acceptable, and can be easily integrated
into training or practice to facilitate engagement with
and uptake of the intervention.
Appendix 1
Database search strategies
Search strategy for PsycINFO
1. (intern OR interns OR internship OR resident OR
residents OR physician OR “medic* practi*” OR
doctor OR surgeon OR registrar).ab
2. (burnout OR stress OR resilien* OR fatigue).ab
3. Physicians/OR family physicians/OR general
practitioners/OR gynaecologists/OR internists/OR
neurologists/OR obstetricians/OR pathologists/OR
paediatricians/OR psychiatrists/OR surgeons/
4. Occupational stress/OR stress/
5. 2 OR 4
6. 1 OR 3
7. 5 and 6
8. Limit 7 to English language
Search strategy for Medline
1. (intern OR interns OR internship OR resident OR
residents OR physician OR “medic* practi*” OR
doctor OR surgeon OR registrar).ab
2. (burnout OR stress OR resilien* OR fatigue).ab
3. physicians/OR foreign medical graduates/ OR
general practitioners/ OR osteopathic physicians/
OR physicians, family/ OR physicians, primary care
OR physicians, women/ OR surgeons/ occupational
health physicians
4. burnout, professional/
5. 1 OR 3
6. 2 OR 4
7. 7 AND 6
8. limit 7 to English language
Search strategy for Informit
Databases selected for inclusion were: Australasian
Medical Index (AMI), Australian Public Affairs Informa-
tion Service - Health (APAIS-Health), Health & Society,
Health Collection, Rural and Remote Health Database
(RURAL).
1. (intern OR interns OR internship OR resident OR
residents OR physician OR “medic* practi*” OR
doctor OR surgeon OR registrar).ab
2. (burnout OR stress OR resilien* OR fatigue).ab
3. physician impairment/ OR burnout, professional/
4. physicians/ OR physicians, psychology/ OR
physicians, family/ OR physicians, women
5. 1 OR 4
6. 2 OR 3
7. 6 AND 7
8. limit 8 to English language
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Search strategy for CINAHL
1. (intern OR interns OR internship OR resident OR
residents OR physician OR “medic* practi*” OR
doctor OR surgeon OR registrar).ab
2. (burnout OR stress OR resilien* OR fatigue).ab
3. physicians/ OR surgeons/ OR anaesthesiologists/ OR
foreign medical graduates/ OR geriatricians/ OR
nephrologists/ OR paediatricians/ OR physician executives/
OR physicians, emergency/ OR physicians, family/ OR
physicians, sports team/ OR physicians, women/ OR
psychiatrists/ OR radiologists/ OR podiatrists/
4. burnout, professional/ OR stress, occupational/
5. 1 OR 3
6. 2 OR 4
7. 5 AND 6
8. limit 7 to English language
Search strategy for ProQuest
1. (intern OR interns OR internship OR resident OR
residents OR physician OR “medic* practi*” OR
doctor OR surgeon OR registrar).ab
2. (burnout OR stress OR resilien* OR fatigue).ab
3. 1 AND 2
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